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(57) ABSTRACT 

Methods and systems are provided for dynamically gener 
ating and displaying previews of documents or templates of 
interest to a user. As a user provides or selects customized 

designs or themes, including color themes, font types, 
images, and the like, previews of one or more documents or 
templates to Which the user selected designs or themes are 
applied are dynamically generated and are displayed to 
alloW the user to select an actual document or template for 
use. 

200 

Iéme: w?lbaign 

Praiew V ms'gns I 

_ ‘4 CW‘; '1 ' " > U E3 E3 E3) ‘53;? 1 1 
Des‘ n Currert Won-1 Emel RwverPoht Pml'sher ; 
0n?y Dxlment Senate Sarmh Sampb Sarrnle - 

é ., l J; 

L,» “ _ A “mum i 311M355 _ ‘ ‘R4211: ' ‘ -' ‘ M‘ .W?'MM l“"“‘‘*“""‘“‘! J‘ 

, 210 g I g y 

. q . 1 | 
Heading Font ~ ~ ~' e 

Body Font ‘Hi 
I 1 
l. L__ ___J 

4 

Viridlullsv " ‘ p was 

i )8 I’ ‘L’ mp'm'i‘w >Fmrs 

Fonl Eff-(‘?ing Font wing pom ’ G w Mam" 

E » Options 





Patent Application Publication Dec. 15, 2005 Sheet 2 0f 8 US 2005/0278625 Al 

N MG 
888 ‘ :cEbPEEBEQ ‘ Eon 05mm.“ .couaswwwm Eon as“ ‘ i 

“58 ‘ ‘ [5:25; i 

m 
_ 

T54 
[l Elia W _ _i - X “m Eom msommI 

“ 

v . _ \/l\ 
w P 1?“ E 

M4 ‘I1 1 ........ I. Q 7 In 1! I1‘ I" 1 .r/ll?l/‘HITHHMJWHHHII...’ 

W 4 E: 

m 

.r .i 

.. W 223 83 $5 Q93 5.5 @5 
. d 5:545 at; is E0; Ev: : .mUO 

T . w hww mm. 5 5 “E U. 



Patent Application Publication Dec. 15, 2005 Sheet 3 0f 8 US 2005/0278625 A1 

gm 

Eom mEumoI 
?m/i 
i O l C 

an 
( 

22am 8am #85 $95“ “8,5 655: ‘Quiz .?m v5; 5: 

3355 E230 E826 



Patent Application Publication Dec. 15, 2005 Sheet 4 0f 8 US 2005/0278625 A1 

‘iii .8 as E 1K mm WE 

ca? , . a??ggmm E a I S35E38 

78.58 7581 75.5.2 wuss38 Q8 8.5: T925. 792323 7255mm: :58: 



Patent Application Publication Dec. 15, 2005 Sheet 5 0f 8 US 2005/0278625 A1 

m .ME 

ggum 

BmqEwkO “SE38 mu . . i 262 @620 

2E0 8.8 :0 $538 w , 



Patent Application Publication Dec. 15, 2005 Sheet 6 0f 8 US 2005/0278625 A1 

gm 

@ mm 

a... .L - 

w | i M 

EIIHWM u 
is“ _ :W. a : 

as 

Luau-3:; 0050 {2983 







US 2005/0278625 A1 

DYNAMIC DOCUMENT AND TEMPLATE 
PREVIEWS 

FIELD OF THE INVENTION 

[0001] The present invention generally relates to presen 
tation of computer-generated documents. More particularly, 
the present invention relates to dynamic generation and 
display of previeWs of computer-generated documents and 
templates. 

BACKGROUND OF THE INVENTION 

[0002] With the advent of the computer age, computer and 
softWare users have groWn accustomed to user-friendly 
softWare applications that help them Write, calculate, orga 
niZe, prepare presentations, send and receive electronic mail, 
make music, and the like. Modern Word processing appli 
cations, for example, alloW users to create and edit a variety 
of useful documents. Modern desktop publishing applica 
tions, for another example, alloW users to create a variety of 
useful documents and presentations such as neWspapers, 
neWsletters, brochures, advertisement layouts, stationery, 
and the like. 

[0003] Many softWare applications such as Word process 
ing applications, desktop publishing applications, slide pre 
sentation applications, spreadsheet applications, and the like 
alloW users to select documents or templates from a collec 
tion of pre-prepared documents or templates having pre 
populated styliZed designs and/or color schemes. For 
example, a catalogue of documents or templates may be 
provided from Which a user may select a form document or 
template to prepare a brochure, ?yer, advertisement sheet, 
sign, business card, memorandum, letter, resume and a 
variety of other helpful and useful documents. 

[0004] In prior systems, such catalogues of documents are 
prepared in advance by developers of the providing softWare 
application and are presented to a user as a collection of 
static bitmaps from Which the user may select a particular 
document or template for use. Once the user selects a 
particular document from the bitmap previeWs of available 
documents or templates and opens it in the providing 
softWare application, the user may make and save changes 
to the selected document by changing the pre-prepared 
styliZed designs or color schemes applied to the document. 

[0005] Unfortunately, because the previeWs of documents 
or templates from Which the user may choose are provided 
in static bitmap format, the previeWs do not update “on the 
?y” as users change options (e.g., color schemes and styl 
iZation) that affect the look of a document or template prior 
to actual document selection. That is, the user must select a 
document from the pre-formatted previeWs, open the docu 
ment in the application, and then make desired design and 
theme changes to the selected document. If the user then 
realiZes that the selected document is not the preferred 
choice, the user must go back to the pre-formatted collection 
of previeWs to make another selection. 

[0006] Accordingly, there is a need for a method and 
system for providing dynamically updated previeWs of 
documents or templates as users change options that affect 
the look of one or more documents or templates prior to 
selection of a particular document or template for use. It is 
With respect to these and other considerations that the 
present invention has been made. 
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SUMMARY OF THE INVENTION 

[0007] Embodiments of the present invention solve the 
above and other problems by providing document previeWs 
that are updated dynamically in response to user inputs. 
According to one aspect of the invention, a user may create 
custom document designs or themes including custom color 
schemes for application to one or more documents. As a user 

makes design or theme selections, previeWs of documents to 
Which the user’s design selections are to be applied are 
dynamically updated and are presented to the user for revieW 
in bitmap format. 

[0008] According to other aspects of the invention, a user 
may select customiZed designs or themes provided by the 
softWare application With Which the user is editing one or 
more documents for application to documents or templates 
contained in a catalogue or collection of documents or 
templates provided by the user’s softWare application. In 
response to the user’s design or theme selections, previeWs 
of the collection or catalogue of documents or templates are 
dynamically updated and displayed to alloW the user to see 
the results of the user’s design choices before the user 
actually selects a particular document for use. 

[0009] According to another aspect of the invention, a 
method is provided for generating a dynamic document or 
template previeW. A maximum target siZe (i.e., physical 
dimension of displayed previeW) of a selected document 
previeW is ?rst stored. An empty replacement table is created 
for storing information regarding colors, font types and 
identi?cations, text runs, pictures, or sub-images that may be 
applied to the dynamic previeW. An empty display record list 
for the selected previeW is next generated, and a list of 
display records for the selected previeW is then prepared 
comprising information identifying attributes required for 
generating and displaying the selected previeW according to 
user design and/or theme choices. For improved perfor 
mance, any display records that Will not affect the end result 
of the displayed previeW may be removed from the list of 
display records for the selected previeW. Any regions of the 
dynamic previeW Which overlap and Which Will not be 
visible in the dynamic previeW may be reduced to decrease 
memory requirements and to increase performance. Next, 
the ?le header, replacement tables and display record lists 
for the selected dynamic previeW are consolidated into a 
contiguous block and are stored into memory. 

[0010] If desired, the complexity of any path, consisting of 
an ordered list of tWo or more points that Will be connected 
for displaying the previeW, may be reduced by removing 
points that Will not signi?cantly affect the display of the 
previeW When the previeW is rendered in bitmap format. 
LikeWise, the complexity of any regions of the selected 
previeW, consisting of a closed path, may be reduced by 
removing points that are unnecessary for rendering the 
bitmap of the dynamic previeW. The complexity of pictures 
associated With the selected previeW may also be reduced by 
rendering the picture as a bitmap at the siZe needed to render 
the previeW at the maximum target siZe. 

[0011] In order to display the dynamic previeW, each 
replacement table may be enumerated, and any records in 
the replacement tables that need to be displayed differently 
from the originally displayed previeW are changed to include 
information associated With user design or theme input. An 
empty bitmap is created at a target resolution. Each display 
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record is then rendered in order from bottom to top in the 
bitmap. As each display record is being rendered, all appro 
priate elements are draWn from the replacement tables for 
rendering in the bitmap. 

[0012] The generated bitmap is then displayed onto the 
user’s computer display screen via any suitable softWare 
application functionally capable for displaying a bitmap 
image. If desired, performance of rendering the dynamic 
previeWs may be improved by caching bitmaps of the 
selected image displayed With various combinations of 
values from the replacement tables. The siZe of a group of 
dynamic previeWs may be further reduced by consolidating 
the group of dynamic previeWs into a single ?le. 

[0013] These and other features and advantages, Which 
characteriZe the present invention, Will be apparent from the 
reading of the folloWing detailed description and a revieW of 
the associated draWings. It is to be understood that both the 
foregoing general description and the folloWing detailed 
description are exemplary and explanatory only and are not 
restrictive of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] FIG. 1 illustrates an exemplary computing operat 
ing environment for embodiments of the present invention. 

[0015] FIG. 2 illustrates a computer screen display shoW 
ing the launching of an abstract representation of one or 
more document design selections. 

[0016] FIG. 3 illustrates a computer screen display shoW 
ing a dynamic previeW of a selected document or template 
customiZed With user input design or theme attributes. 

[0017] FIG. 4 illustrates a computer screen display dis 
playing a currently selected document. 

[0018] FIG. 5 illustrates a computer screen display illus 
trating application of user selected designs or themes applied 
to the selected document illustrated in FIG. 4. 

[0019] FIG. 6 illustrates a computer screen display shoW 
ing a catalogue of document or template previeWs. 

[0020] FIG. 7 illustrates a computer screen display shoW 
ing the catalogue of document or template previeWs illus 
trated in FIG. 6 dynamically updated to re?ect design or 
theme attributes applied by a user. 

[0021] FIG. 8 is a How diagram shoWing an illustrative 
routine for generating and displaying dynamic document or 
template previeWs according to embodiments of the present 
invention. 

DETAILED DESCRIPTION 

[0022] As brie?y described above, embodiments of the 
present invention are directed to methods and systems for 
dynamically generating and displaying previeWs of docu 
ments or templates of interest to a user. As a user provides 
or selects customiZed designs or themes, including color 
themes, font types, images, user-entered text, and the like, 
previeWs of one or more documents or templates to Which 
the user selected designs or themes are applied are dynami 
cally generated and are displayed to alloW the user to select 
an actual document or template for use. 
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[0023] In the folloWing detailed description, references are 
made to the accompanying draWings that form a part hereof, 
and in Which are shoWn by Way of illustrations speci?c 
embodiments or examples. These embodiments may be 
combined, other embodiments may be utiliZed, and struc 
tural changes may be made Without departing from the spirit 
or scope of the present invention. The folloWing detailed 
description is therefore not to be taken in a limiting sense 
and the scope of the present invention is de?ned by the 
appended claims and their equivalents. 

[0024] Referring noW to the draWings, in Which like 
numerals represent like elements through the several ?gures, 
aspects of the present invention and the exemplary operating 
environment Will be described. FIG. 1 and the folloWing 
discussion are intended to provide a brief, general descrip 
tion of a suitable computing environment in Which the 
invention may be implemented. While the invention Will be 
described in the general context of program modules that 
execute in conjunction With an application program that runs 
on an operating system on a personal computer, those skilled 
in the art Will recogniZe that the invention may also be 
implemented in combination With other program modules. 

[0025] Generally, program modules include routines, pro 
grams, components, data structures, and other types of 
structures that perform particular tasks or implement par 
ticular abstract data types. Moreover, those skilled in the art 
Will appreciate that the invention may be practiced With 
other computer system con?gurations, including hand-held 
devices, multiprocessor systems, microprocessor-based or 
programmable consumer electronics, minicomputers, main 
frame computers, and the like. The invention may also be 
practiced in distributed computing environments Where 
tasks are performed by remote processing devices that are 
linked through a communications netWork. In a distributed 
computing environment, program modules may be located 
in both local and remote memory storage devices. 

[0026] Turning noW to FIG. 1, an illustrative computer 
architecture for a personal computer 2 for practicing the 
various embodiments of the invention Will be described. The 
computer architecture shoWn in FIG. 1 illustrates a conven 
tional personal computer, including a central processing unit 
4 (“CPU”), a system memory 6, including a random access 
memory 8 (“RAM”) and a read-only memory (“ROM”) 10, 
and a system bus 12 that couples the memory to the CPU 4. 
A basic input/output system containing the basic routines 
that help to transfer information betWeen elements Within 
the computer, such as during startup, is stored in the ROM 
10. The personal computer 2 further includes a mass storage 
device 14 for storing an operating system 16, application 
programs, such as the application program 205, and data. 

[0027] The mass storage device 14 is connected to the 
CPU 4 through a mass storage controller (not shoWn) 
connected to the bus 12. The mass storage device 14 and its 
associated computer-readable media, provide non-volatile 
storage for the personal computer 2. Although the descrip 
tion of computer-readable media contained herein refers to 
a mass storage device, such as a hard disk or CD-ROM 
drive, it should be appreciated by those skilled in the art that 
computer-readable media can be any available media that 
can be accessed by the personal computer 2. 

[0028] By Way of example, and not limitation, computer 
readable media may comprise computer storage media and 
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communication media. Computer storage media includes 
volatile and non-volatile, removable and non-removable 
media implemented in any method or technology for storage 
of information such as computer-readable instructions, data 
structures, program modules or other data. Computer storage 
media includes, but is not limited to, RAM, ROM, EPROM, 
EEPROM, ?ash memory or other solid state memory tech 
nology, CD-ROM, DVD, or other optical storage, magnetic 
cassettes, magnetic tape, magnetic disk storage or other 
magnetic storage devices, or any other medium Which can be 
used to store the desired information and Which can be 
accessed by the computer. 

[0029] According to various embodiments of the inven 
tion, the personal computer 2 may operate in a netWorked 
environment using logical connections to remote computers 
through a TCP/IP netWork 18, such as the Internet. The 
personal computer 2 may connect to the TCP/IP netWork 18 
through a netWork interface unit 20 connected to the bus 12. 
It should be appreciated that the netWork interface unit 20 
may also be utiliZed to connect to other types of netWorks 
and remote computer systems. The personal computer 2 may 
also include an input/output controller 22 for receiving and 
processing input from a number of devices, including a 
keyboard or mouse (not shoWn). Similarly, an input/output 
controller 22 may provide output to a display screen, a 
printer, or other type of output device. 

[0030] As mentioned brie?y above, a number of program 
modules and data ?les may be stored in the mass storage 
device 14 and RAM 8 of the personal computer 2, including 
an operating system 16 suitable for controlling the operation 
of a netWorked personal computer, such as the WINDOWS 
operating systems from Microsoft Corporation of Redmond, 
Wash. The mass storage device 14 and RAM 8 may also 
store one or more application programs. In particular, the 
mass storage device 14 and RAM 8 may store an application 
program 105 for providing a variety of functionalities to a 
user. For instance, the application program 105 may com 
prise many types of programs such as a Word processing 
application program 125, a spreadsheet application, a slide 
presentation application, a desktop publishing application 
130, or a document design application suitable for generat 
ing and displaying dynamic previeWs as described herein. 

[0031] According to an embodiment of the present inven 
tion, each of the application programs 105, 125, 130 contain 
sufficient computer-executable instructions for generating 
dynamic previeWs as described herein. An eXample Word 
processing application 125 for use in accordance With the 
present invention is WORD manufactured by Microsoft 
Corporation. An eXample desktop publishing application 
130 for use in accordance With the present invention is 
PUBLISHER manufactured by Microsoft Corporation. An 
eXample slide presentation program (not shoWn) for use in 
accordance With the present invention is POWERPOINT 
manufactured by Microsoft Corporation. An eXample 
spreadsheet application (not shoWn) for use in accordance 
With the present invention is EXCEL manufactured by 
Microsoft Corporation. As should be appreciated, the 
present invention may be operated by a variety of other 
softWare applications capable of generating dynamic pre 
vieWs as described herein. 

[0032] As brie?y described above, according to one 
embodiment of the present invention, a user may create 
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custom document designs or themes for application to one or 
more documents or templates. That is, the user may create 
and store a customiZed design or theme including such 
design and theme attributes as colors, images, styliZed 
markings, logos, teXt, font styles, and the like. Once the user 
generates and stores a particular customiZed design or 
theme, the stored design or theme may be applied to one or 
more documents or templates selected by the user. Accord 
ing to one embodiment of the present invention, the stored 
customiZed designs or themes may be utiliZed by a suite of 
softWare applications, such as a Word processing applica 
tion, a desktop publishing application, a slide presentation 
application, a spreadsheet application, and the like for 
applying the generated and stored customiZed design to one 
or more documents generated by any of these softWare 
applications. 
[0033] The folloWing description of FIGS. 2 through 7 
provides illustrations of generation of dynamic document or 
template previeWs according to embodiments of the present 
invention. It should be understood that actual implementa 
tions of embodiments of the present invention may be 
utiliZed With many document or template types or in the 
conteXt of many softWare applications in addition to those 
illustrated in FIGS. 2 through 7. Referring noW to FIG. 2, 
the user interface 200 is illustrative of a user interface 
provided for generation of a customiZed design or theme 
according to embodiments of the present invention. The 
previeW 210 is displayed in bitmap format in the user 
interface. The previeW is an abstract representation of the 
current design selections applied by the user. Along the 
bottom side of the user interface are stored three smaller 
previeWs of the design tile shoWing variations on design 
selections. At the right side of the user interface 200, a 
number of different design selections shoWing various 
design or theme attributes are provided for user selection. At 
the bottom right side of the user interface 200 are additional 
design and/or theme functions Which alloW the user to select 
other customiZed design or theme attributes including cus 
tomiZed color themes, font schemes, company information, 
such as logos, and the like. 

[0034] Referring to FIG. 3, When the user selects a 
different design from the design selection pane, the design 
and/or theme attributes associated With the selected design 
are automatically and dynamically applied to the design 
previeW to generate a neW dynamic previeW 320 illustrated 
in the center of the user interface 200. As should be 
understood, the user may continue to dynamically update the 
previeW by selecting other design customiZations. For 
eXample, the user may select a customiZed color scheme for 
application to the dynamic previeW, and the dynamic pre 
vieW Will be automatically updated to include the selected 
color scheme applied to portions of the document or tem 
plate formatted for receiving coloriZation. LikeWise, cus 
tomiZed fonts may be applied to teXt selections or images, 
and those images may be added to the dynamic previeW by 
selecting images such as company logos from a collection or 
catalogue of images. Importantly, With each customiZed 
design or theme change applied by the user, the displayed 
previeW of the selected document is dynamically updated to 
alloW the user to quickly see the results of design and/or 
theme options selected by the user. 

[0035] Referring to FIGS. 4 and 5, exemplary use of 
embodiments of the present invention for providing dynamic 
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previews of document templates according to embodiments 
of the present invention is described. As shoWn in FIG. 4, 
a user interface 400 is provided With Which the user may 
select a document template from a collection of document 
templates. For example, the collection of document tem 
plates may include a variety of pre-formatted templates for 
such documents as resumes, purchase orders, advertising 
materials, brochures, memoranda, letters, and the like. As 
should be understood by those skilled in the art, the user may 
select a template from the collection of templates for use in 
preparation of a desired document. According to embodi 
ments of the present invention, once the user selects a 
template 410 from the template selection pane, a previeW 
420 of the selected template is provided in a previeW pane 
illustrated in FIG. 4. 

[0036] Referring to FIG. 5, if the user desires to apply to 
the document previeW 520 a previously prepared customiZed 
design or theme, as described above With reference to FIGS. 
2 and 3, or if the user Wishes to apply to the document 
previeW 520 a pre-formatted design or theme, the user may 
selected the desired design or theme from a design selection 
pane 510. As should be understood, a particular design or 
theme may include one or more selected colors schemes, 
selected fonts, and selected design elements, such as shad 
ing, styliZation, logos, and data such as company addresses 
and the like, in addition to other elements. Once the user 
selects a previously customiZed design or theme or a pre 
formatted design or theme from the design selection pane 
510, a neW document previeW 520 is automatically gener 
ated and is presented to the user. The attributes associated 
With the design or theme selected by the user are applied to 
the generated dynamic previeW. Thus, the user may quickly 
and easily revieW the results of application of the selected 
design or theme to a given document prior to actually 
selecting the document for use. 

[0037] FIGS. 6 and 7 illustrate operation of embodiments 
of the present invention With respect to a catalogue of 
document previeWs that may be utiliZed by a user for 
selecting a given document or document template. Referring 
to FIG. 6, a user interface 600 is utiliZed for displaying a 
catalogue of bitmap formatted document previeWs from 
Which the user may select an actual document for use. For 
purposes of eXample, the document previeWs 620 shoWn in 
FIG. 6 illustrate different versions of document templates 
that may be used for preparing a neWsletter. As should be 
understood, many other types of document templates such as 
memoranda, brochures, advertisement sheets, purchase 
orders, business cards, and the like may be displayed in the 
user interface 600 for illustrating variations of a selected 
template. As illustrated in FIG. 6, a color scheme 610 has 
been applied to each of the template previeWs 620. For 
eXample, a color scheme named “Waterfall” has been applied 
to each of the displayed previeWs. That is, in each of the 
displayed previeWs, areas of the bitmap previeWs designed 
for receiving coloriZation have received color according to 
the selected color scheme to alloW the user to revieW the 
look of each of the document previeWs With the selected 
color scheme. 

[0038] Referring to FIG. 7, if the user selects a different 
color scheme 720, for eXample “orchid,” a neW set of 
document previeWs 720 is automatically generated Wherein 
each of the ?elds or areas of the previeWs designed for 
coloriZation are colored With the neWly selected color 
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scheme. Advantageously, the user may quickly revieW the 
dynamic template previeWs With the neWly applied color 
scheme to determine Whether the user prefers the second 
color scheme instead of the ?rst color scheme. The user may 
select and apply additional color schemes as desired until the 
user is satis?ed With a particular color scheme. Once the user 
is satis?ed With a particular color scheme, the user may then 
select one of the dynamically updated template previeWs for 
displaying an actual document template associated With the 
selected previeW. 

[0039] According to embodiments of the present inven 
tion, a dynamic previeW is format for storing images. An 
image may consist of multiple records describing a speci?c 
element to display on a screen, including a path, a region, a 
picture, or a teXt run. Characteristics of the image may be 
quickly replaced at the time of displaying a given dynamic 
previeW. For eXample, fonts and colors may be quickly 
replaced in a given image at display time. An image may be 
reduced in complexity to optimiZe the speed, efficiency and 
memory use associated With displaying the image. For 
eXample, small objects that may not be visible given the 
miniature siZe of the displayed previeW may be eliminated 
all together. TeXt may be displayed in “obfuscated” format, 
and certain shapes may be simpli?ed. 

[0040] Images for use With a dynamic previeW are gener 
ated from a source document. The source document may 
contain the shapes, pictures and teXt that are desired for a 
given previeW. A given image may be generated from a page 
in a source document, including all of the objects on the 
page, or from a subset of the objects on a given page. 
According to embodiments of the invention, certain ele 
ments Within the source document may be tagged for 
replacement. The elements that may be replaced are ele 
ments for Which the user may apply user-speci?ed design 
attributes for creating a dynamic previeW. For eXample, 
colors, fonts, teXt runs, pictures, or groups of objects may be 
tagged for replacement. According to one embodiment, any 
element that may be replaced at display time of a given 
dynamic previeW must be tagged. The tag may consist of a 
unique name for the given object to Which it is associated. 

[0041] FIG. 8 is a How diagram shoWing an illustrative 
routine for generating and displaying dynamic previeWs 
according to embodiments of the present invention. In order 
to generate a dynamic previeW, an illustrative routine 800 
begins at start block 805 and proceeds to block 810. At block 
810, a maXimum target siZe for the dynamic previeW is 
stored. The maXimum target siZe for the image may consist 
of an X and Y piXel count of the largest siZe at Which the 
previeW should be rendered for display ?delity. Ideally, the 
maXimum target siZe is less than 256 piXels in each direction 
so that single bytes of memory may be used to store 
coordinates in order to reduce memory usage. At block 815, 
empty replacement tables are created for attributes of the 
dynamic previeW including colors, font identi?cations, teXt 
runs, pictures, sub-images, and the like. 

[0042] At block 820, an empty display record list is 
created for the dynamic previeW. At block 825, a list of 
display records for the previeW are prepared to include 
information associated With attributes for the given dynamic 
previeW. For each object in the source document, the fol 
loWing information is obtained and is populated in the 
display record list for the selected dynamic previeW. If an 
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object is tagged for replacement, a neW display record is 
created containing the bounded rectangle of the object and 
an identi?cation for the object. The display record list is 
completed With records needed to display the image. Paths 
needed to display the objects for rendering in the previeW are 
identi?ed. For each path the complexity of the path may be 
reduced, as described beloW, and a display record is added 
to the display record list for the path. The display record 
references the color replacement table for all color values 
associated With the path. Regions needed to display an 
object in the previeW are identi?ed, and the complexity of 
each region may be reduced, as described beloW. A display 
record is added to the display record list for each identi?ed 
region. Pictures needed to display an object are identi?ed, 
and the complexity of the pictures may be reduced, as 
described beloW. A display record is added to the display 
record list for each picture. 

[0043] Text runs needed for display in the previeW are next 
identi?ed. According to embodiments of the present inven 
tion, for the ?rst text run on the previeW, if the line height 
is above a predetermined threshold (measured in pixels 
rendered at the maximum target siZe), then a display record 
is added to the display record list for rendering the text. The 
display record may reference the text replacement table for 
the text to render. If the line height is not above a predeter 
mined threshold, an “obfuscated” text display record is 
added to the display record list for the ?rst text run. For all 
subsequent text runs, an “obfuscated” text display record is 
added for each subsequent text run to the display record list. 
For each of the subsequent lines of text in the text run, a 
predetermined set of characteristics is considered for a given 
line of text. For example, font name, character spacing, and 
font Weight may be considered. An obfuscation style may be 
chosen from a predetermined list of the most appropriate 
greeking styles for each combination of text characteristics. 
The selected obfuscation style and the position of the 
associated text on the line are stored in the display record. 

[0044] Referring noW to block 830, after the list of dis 
played records has been generated for a given dynamic 
previeW, as described above, display records that do not 
affect the end result of the displayed image may be removed 
for optimiZation purposes. According to a ?rst embodiment, 
display records may be removed by ?rst creating an empty 
bitmap at the maximum target siZe. Next, using the empty 
bitmap, an iterative process is performed Where the bitmap 
is prepared by rendering information from a ?rst display 
record onto the bitmap. This bitmap is saved as a ?rst 
bitmap. A second bitmap is then generated by rendering 
information from a second display record into the ?rst saved 
bitmap. The second bitmap is compared against the ?rst 
bitmap. If the ?rst and second bitmaps are identical, then the 
?rst display record rendered onto the bitmap may be 
removed because given the maximum target siZe of the 
empty bitmap Which Will be utiliZed for displaying the ?nal 
dynamic previeW, information from the second display 
record covers or otherWise removes information from the 
?rst display record from visual perception. Consequently, 
removal of information associated With the ?rst display 
record Will not affect the end result of the displayed dynamic 
previeW. 

[0045] According to an alternative method for removing 
unneeded display records, an empty bitmap may be created 
at the maximum target siZe. For each display record in the 
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list of display records, another bitmap may be created at the 
maximum target siZe. For each display record N in the list 
of display records, a second empty bitmap is generated at the 
maximum target siZe. Into the second empty bitmap, all 
display records except display record N are rendered onto 
the second bitmap. The ?rst bitmap is compared against the 
second bitmap. If the ?rst and second bitmaps are identical, 
then the display record N is removed from the display record 
list. This process may be repeated iteratively to test the 
requirement for each display record. That is, any display 
record is removed from the display record list Whereby the 
removal of the given display record does not affect the 
outcome of the displayed dynamic previeW. 

[0046] At block 835, regions stored in the bitmap that 
overlap With each other may be reduced by consolidating 
regions. That is, any regions in the document represented by 
the dynamic previeW that are overlapped and thus not visible 
When those regions are rendered in the bitmap for display as 
a dynamic previeW are consolidated to improve performance 
and reduce memory requirements. At block 840, the ?le 
header, replacement tables and display record lists are con 
solidated into a contiguous block and are stored into 
memory. 

[0047] As mentioned above With respect to block 825, for 
performance sake, the complexity of paths may be reduced. 
At block 845, a complexity of paths associated With a 
selected dynamic previeW may be reduced as folloWs. Apath 
consists of an ordered list of tWo or more points Which Will 
be connected using a WindoWs Pen at display time. Reduc 
ing the complexity of a path means removing points that Will 
not signi?cantly affect hoW the previeW is rendered at its 
reduced siZe. In order to reduce the complexity of a path, 
each of the points in the path is enumerated. For each point 
N in the path except the last point, if point N renders at the 
same pixel as the next point (N+1), remove the point N+1 
from the list. Next, a counter N is set to 0, and the folloWing 
loop is run. If N+2 is greater than the number of points in the 
path, exit the loop. Next, consider the angle betWeen points 
N and N+1 to be Al, the angle betWeen N and N+2 to be A2, 
and the angle betWeen N+1 and N+2 to be A3. If A1 is Within 
X degrees (Where X is tunable) of A2, and A3 is Within X 
degrees of A2, remove the point N+1. If the point N+1 is 
removed, determine if N+2 is greater than the number of 
points in the path, and if so, continue as set out above. If the 
point N+1 is not removed, increment N and determine if 
N+2 is greater than the number of points in the path, and if 
so, continue as set out above. 

[0048] As mentioned above With respect to block 825, for 
performance sake, the complexity of regions also may be 
reduced. At block 850, the complexity of regions comprising 
the selected dynamic previeW may be reduced as folloWs. A 
region consists of a closed path (a path Where the ?rst and 
last points are themselves connected With a line) that is ?lled 
With a WindoWs Brush. Reducing the complexity of a region 
is the similar to reducing the complexity of a path, described 
above, Whereby unnecessary points are removed from ren 
dering in the bitmap. 

[0049] As mentioned above With respect to block 825, for 
performance sake, the complexity of pictures also may be 
reduced. At block 855, the complexity of pictures associated 
With the selected dynamic previeW may be reduced as 
folloWs. In order to reduce the complexity of a picture, the 
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picture is rendered as a bitmap at the size needed to render 
the image at the maximum target siZe. The picture may also 
be rendered With a depth of 256 colors instead of the depth 
the picture had in an original document previeW. The ren 
dered pictures are stored in a lookup table, and if the picture 
is already rendered at the needed siZe in the lookup table, the 
pre-existing picture is referenced for rendering in the 
dynamic previeW bitmap instead of storing a neW copy. 

[0050] In order to display a given dynamic previeW, at 
block 865, each replacement table is enumerated and any 
records in the replacement tables that should be displayed 
differently from the original previeW are changed to include 
information selected by the user such as particular color 
schemes and fonts. At block 865, an empty bitmap is created 
at the desired target resolution. At block 870, each display 
record is rendered in order from bottom to top into the 
bitmap. As each display record is rendered, appropriate 
elements for rendering the bitmap are retrieved from the 
replacement tables. At block 875, the bitmap (dynamic 
previeW) is displayed onto the user’s computer screen dis 
play via a softWare application in use by the user for 
displaying the dynamic previeW. 

[0051] According to an embodiment of the present inven 
tion, the speed of rendering the dynamic previeW may be 
increased by caching bitmaps of the previeW displayed With 
certain combinations of replacement table values. A data 
structure is added to the previeW image format that stores 
pairs of bitmaps and replacement table hash values, referred 
to as the image cache. At render time, all of the replacement 
table values are hashed, and the image cache is revieWed to 
determine if a bitmap already exists. If a bitmap does exist, 
the bitmap is displayed. This bitmap may be enlarged, if 
necessary to ?t the target resolution. If a bitmap does not 
exist, the previeW image is rendered into a neW bitmap as 
described above for block 870. 

[0052] The siZe of a group of dynamic previeWs may be 
further reduced by consolidating the group of dynamic 
previeWs into a single ?le. The single ?le should contain one 
instance of each replacement table, and one display record 
list per original previeW. The folloWing steps may be per 
formed to consolidate multiple previeW images into a single 
?le. An empty dynamic previeW ?le is created and is referred 
to as the merged ?le. Adata structure is added to the ?le that 
maps from dynamic previeW names to display record lists 
and is referred to as the image list. For each dynamic 
previeW to be added to the ?le, all of the display records are 
copied into a neW display record list in the merged ?le. An 
entry is added to the image list With the name of the dynamic 
previeW being added, and a pointer to the display record list 
is set for the display neW display record list added to the 
merged ?le. For each record in each replacement table, if an 
identical record in the corresponding replacement list of the 
merged ?le already exists, all references are replaced to the 
record in the display record list for the previeW image With 
references to the pre-existing entry in the merged replace 
ment list. 

[0053] As described herein, methods and systems are 
provided for dynamically generating document or template 
previeWs based upon user-selected designs and/or themes. It 
Will be apparent to those skilled in the art that various 
modi?cations or variations may be made in the present 
invention Without departing from the scope or spirit of the 
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invention. Other embodiments of the present invention Will 
be apparent to those skilled in the art from consideration of 
the speci?cation and practice of the invention disclosed 
herein. 

We claim: 
1. A method of generating and displaying dynamic docu 

ment previeWs, comprising: 

displaying a document previeW; 

selecting a design for application to the document pre 
vieW; 

automatically generating a dynamic document previeW by 
applying the selected design to the document previeW; 
and 

displaying the automatically generated dynamic docu 
ment previeW. 

2. The method of claim 1, Whereby automatically gener 
ating a dynamic document previeW includes: 

preparing a bitmap; 

populating the bitmap With attributes of the selected 
design; 

populating the bitmap With any user entered text or 
images; and 

rendering the bitmap for display. 
3. The method of claim 2, Whereby populating the bitmap 

With attributes of the selected design includes replacing 
attributes of a ?rst design applied to the document previeW 
With attributes of the selected design. 

4. The method of claim 1, Whereby automatically gener 
ating a dynamic document previeW includes: 

storing a maximum target siZe for the dynamic document 
previeW; 

creating one or more replacement tables for storing 
attributes of a ?rst design applied to the document 
previeW and for storing attributes of the selected 
design; 

creating a display record list for containing information 
associated With any object to be rendered in the 
dynamic document previeW; 

populating the display record list With information asso 
ciated With one or more attributes of any object con 
tained in the document previeW to be rendered in the 
dynamic document previeW; 

populating the one or more replacement tables With 
attributes of the ?rst design applied to the document 
previeW, and replacing any record in the replacement 
tables With corresponding attributes of the selected 
design; 

populating one or more display records With attributes 
contained in the replacement tables; and 

rendering each display record in order from bottom to top 
in an empty bitmap. 

5. The method of claim 4, prior to rendering each display 
record in order from bottom to top in the empty bitmap, 
deleting any display records that if deleted from the dynamic 
previeW Will not affect a visual appearance of the dynamic 
previeW at the maximum target siZe. 
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6. The method of claim 4, prior to rendering each display 
record in order from bottom to top in an empty bitmap, 
eliminating any display regions that are overlapped by other 
display regions at the maximum target siZe and that Will not 
be displayed in the dynamic document previeW. 

7. The method of claim 4, prior to rendering each display 
record in order from bottom to top in an empty bitmap, 
reducing the complexity of any line paths identi?ed in any 
display record by removing points in the any line paths 
Whereby the removal of the points Will not affect a visual 
appearance of a displayed dynamic previeW containing the 
any line paths at the maximum target siZe. 

8. The method of claim 4, prior to rendering each display 
record in order from bottom to top in an empty bitmap, 
reducing the complexity of any regions identi?ed in any 
display record by removing points in the any regions, 
Whereby the removal of the points Will not affect a visual 
appearance of a displayed dynamic previeW containing the 
any regions at the maximum target siZe. 

9. The method of claim 4, prior to rendering each display 
record in order from bottom to top in an empty bitmap, 
reducing the complexity of any pictures identi?ed in any 
display record, Whereby reducing the complexity of any 
pictures includes: 

rendering each of the any pictures as a bitmap at a siZe 
needed to render the dynamic previeW at the maximum 
target siZe; 

storing the rendered pictures in a lookup table; and 

if any of the pictures stored in the lookup table is already 
rendered at a required siZe in the lookup table, refer 
encing the previously rendered picture for rendering in 
the dynamic previeW bitmap instead of storing a neW 
copy of the referenced picture. 

10. The method of claim 1, Whereby selecting a design for 
application to the document previeW includes selecting a 
color scheme for application to the document previeW. 

11. The method of claim 1, Whereby selecting a design for 
application to the document previeW includes selecting a 
font siZe, typeface, or attributes for application to text or 
images contained in the document previeW. 

12. The method of claim 1, Whereby selecting a design for 
application to the document previeW includes selecting 
pictures for application to the document previeW. 

13. The method of claim 1, Whereby selecting a design for 
application to the document previeW includes selecting one 
or more styliZed objects for application to the document 
previeW. 

14. A method of generating and displaying dynamic 
document previeWs, comprising: 

displaying a document previeW; 

selecting a design for application to the document pre 
vieW; 

populating a bitmap With attributes of the document 
prev1eW; 

in the bitmap, replacing attributes of a ?rst design applied 
to the document previeW With corresponding attributes 
of the selected design; 
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rendering the bitmap as a dynamic document previeW of 
the document previeW With applied attributes of the 
selected design; and 

displaying the dynamic document previeW. 
15. The method of claim 14, prior to rendering the bitmap 

as a dynamic document previeW of the document previeW 
With applied attributes of the selected design, deleting any 
attributes of the ?rst design or the selected design that if 
deleted from the dynamic previeW Will not affect a visual 
appearance of the dynamic previeW. 

16. The method of claim 14, prior to rendering the bitmap 
as a dynamic document previeW of the document previeW 
With applied attributes of the selected design, eliminating 
any display regions to be rendered in the bitmap that are 
overlapped by other display regions and that Will not visu 
ally appear in the displayed dynamic document previeW. 

17. The method of claim 14, Whereby selecting a design 
for application to the document previeW includes selecting a 
color scheme for application to the document previeW. 

18. The method of claim 14, Whereby selecting a design 
for application to the document previeW includes selecting a 
font siZe, typeface, or attributes for application to text or 
images contained in the document previeW. 

19. The method of claim 14, Whereby selecting a design 
for application to the document previeW includes selecting 
pictures for application to the document previeW. 

20. The method of claim 14, Whereby selecting a design 
for application to the document previeW includes selecting 
one or more stylized objects for application to the document 
previeW. 

21. A computer-readable medium containing computer 
executable instructions Which When executed by a computer 
perform a method of generating and displaying dynamic 
document previeWs, the method comprising: 

displaying a document previeW; 

selecting a design for application to the document pre 
vieW; 

automatically generating a dynamic document previeW by 
applying the selected design to the document previeW; 
and 

displaying the automatically generated dynamic docu 
ment previeW. 

22. The method of claim 21, Whereby automatically 
generating a dynamic document previeW includes: 

storing a maximum target siZe for the dynamic document 
previeW; 

creating one or more replacement tables for storing 
attributes of a ?rst design applied to the document 
previeW and for storing attributes of the selected 
design; 

creating a display record list for containing information 
associated With any object to be rendered in the 
dynamic document previeW; 

populating the display record list With information asso 
ciated With one or more attributes of any object con 
tained in the document previeW to be rendered in the 
dynamic document previeW; 

populating the one or more replacement tables With 
attributes of the ?rst design applied to the document 
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preview, and replacing any record in the replacement 
tables With corresponding attributes of the selected 
design; 

populating one or more display records With attributes 
contained in the replacement tables; and 

rendering each display record in order from bottom to top 
in an empty bitmap. 

23. The method of claim 22, prior to rendering each 
display record in order from bottom to top in the empty 
bitmap, deleting any display records that if deleted from the 
dynamic previeW Will not affect a visual appearance of the 
dynamic previeW. 

24. The method of claim 22, prior to rendering each 
display record in order from bottom to top in an empty 
bitmap, eliminating any display regions that are overlapped 
by other display regions and that Will not be displayed in the 
dynamic document previeW. 

25. The method of claim 22, prior to rendering each 
display record in order from bottom to top in an empty 
bitmap, reducing the complexity of any line paths identi?ed 
in any display record by removing points in the any line 
paths Whereby the removal of the points Will not affect a 
visual appearance of a displayed dynamic previeW contain 
ing the any line paths. 
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26. The method of claim 22, prior to rendering each 
display record in order from bottom to top in an empty 
bitmap, reducing the complexity of any regions identi?ed in 
any display record by removing points in the any regions, 
Whereby the removal of the points Will not affect a visual 
appearance of a displayed dynamic previeW containing the 
any regions. 

27. The method of claim 22, prior to rendering each 
display record in order from bottom to top in an empty 
bitmap, reducing the complexity of any pictures identi?ed in 
any display record, Whereby reducing the complexity of any 
pictures includes: 

rendering each of the any pictures as a bitmap at a siZe 
needed to render the dynamic previeW at the maximum 
target siZe; 

storing the rendered pictures in a lookup table; and 

if any of the pictures stored in the lookup table is already 
rendered at a required siZe in the lookup table, refer 
encing the previously rendered picture for rendering in 
the dynamic previeW bitmap instead of storing a neW 
copy of the referenced picture. 

* * * * * 


